
CASE FILE
CORK

A

RELATIVE

REPORT No. 5.

WORTH OF IMPROVEMENTS
ON FABRICS.

By TEE GOODYE4B TI@3 AND INJBBERCOMPANY.

L31

.

.

.

.

.-. ..— .. .,.p:, ~,.-. . -, .- . ...- ... . .. ., ...- . —.=.—. . .. .. . . . . . . . . . . . .. . . . .. —--- .—
,. ..,’ . .. . ,,- . . . . . ,,



.
.

,

,
I

I

8

.

.

.



REPORT No. 5.

RELATIVE WORTH OF IMPROVEMENTS

By ‘h2 (/OODYEA.BTn3Z Mm ~DBB)31Z

ON FABRICS.

00. .

Ifone seeks to detmmine the qualities which offer the bwt chance
for improvement, without lmowing.sa yet the exact means for effeoting
such improvement, the pro@ure m m followp:

kume that m a theoretically prefect fabrm each of the following
qualities would be reduced to zero:

W-*o$er unit slm3ng@.

Rate-of depreciation (dollars per year).
Heatm co~cient.. fInteres and msuramm.

. Moisture abso tion.
?It maybe admitte that, in practice, certain of the above qualities

cau no! ossibly be reduced below the .w+l-recognized minimum of
terrestrill mai%rids, but this minimum m m every 0ss0 so near ymg,
compared @ thp iigures for ordirmy balloon fabnc, that the point M
of no r@cfd unportsnce., 5App

P
the results to a dirigible and taking the ~i one at a

time: the weight of fabric is reduced to the sssum minimum it

will save ~ of the totsl running expense of the dirigible; where W is

the total weight of fabric saved and. U is the usdul load carried.
If diffusion ie entirely eliminated It will save the entire cost of gss,

(iicluding labor and overhead) .~ce t that which eaca es through
the valves, the interest on the od Linflation, and &b “~ to acci-
dental ddlation.

II the fabrio is made infinitely durable it will save SUthe deprecia-
tion of the g% bag ex~pt @at due h accid@xd @jury.

If the heating coeflkuent Mreduced to zero It wdl save the running
expense of that part of th,econtiol system which serves to ccmrectthe

ethcta of heating, plus ~ of the total running expense of the diri-

gible; where w’ is the weight of apparatus saved.
)3 cost is entirel eliminated it W save the interest aud insurance

fon the fabrio (exo usive of buildin up).
0$If the moisture absorption is r,, uced to zero, it will save the cost

of apparatus to corrmt it, pluz’= of the totsl running expense of the

dirigible, where d’ is the weight of apparatus saved.
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184 AERONAUTICS.

&snme now a modern nonrigid dirigible of SOO,OOOcubic feet
ca acity and speed of 40 miles per hour. Other data could be reason-

Ytaby
T

ected as follows:
=weight of fabric= 5,000 pounds.

u= ave .
3

useful load =6,000 pounds.
10,000
Gross &p~!%e, S1OO,OOOper year.
Gas leakage, 0.5 per cent per day.
Reinflation every three months.
Gas and inflation cost at $0.01 per cubic foot (plus allowance

of S1O,OOOfor idle tune), S40,00+0per year.
Depreciation of gas bag (from weathering and ordinary wear),

S20,000 er year.
%w’- weight of eat+conirol apparatus (planes, fuel, and bal-

last) l~oopounds.
bterest.m~ insurance (military) on fabric, $J6,000er year.

$w“ =we ht of ap aratus to countmaot, momture a sorption
(%ss and?bdlast), 500 pOUdS.
1The above ah works into the following @urea which show the

gross axpense chargeable to each of the items named:

weight... ;2,%
Dam------ "--"-------------`--"----"-"----"-------""-- 40,0C4
Dep~ti . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-'-"---" -"--------------- ""-" ------- "--" ------------ 20,000

z72Gi-:-------------------`---------------------"-"-- %’:lnmlrance. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Mtiabmbtion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8:000

me x =m of COW= largely overlapping and can not be
summed up into a totaL)

Expressed on a percentage basis for the various qualitieaso”@t for,
we get roughly the following:

Quality: ~~ ~
@hx . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . #
@~htim . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Dtim&~#M PA)...---.- . . . . . . . . . . . . . . . . . . . . . . U.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . U
~.pn~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8

raomhmabsorbtion. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

MO

For proportional improvement it will be seen that lightness is by
far the most de&able quality while mere cheapnws of fabric u
ahnost the last thing to be soug%t.

The table also bmishes means of detwminhg whether a proposed
&ange in the design of a fabric is worth while.

In rdlectin a * improvement other
8 F

Miss are generally
affected at e same time, sometimes advers y. To determine the
degree of net improvement multipl the percent improvement in each

P
i!“ty by its quality gauge num er, and add u the roducts. If

e remit is pomtive a net improvemen~has been Jleote?proportional
to the magmtude of the .

w
For mfkance a 5 er cent saving in

d?weight would he worth w “ e even if accompanied by a 20 per cent
rncrease in cost, other things remaining the same.

It should be carefully noted that tks particular scale of improve
ments is strictly applicable only to a shi of a proximate the char-

n! ~ ded condi-acteristics above named, and to that o y un er certain
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AEEONAUTIOS. 185.

tions of operation. Itisonlytakenasaro
%?

guide to present day
dirigibka m general. Whenever the fabric, e dirigible or its con-
ditions of use are rnu~ changed, the fabric improvement scale must
be changed mm

3{It has bean argue ~ some that the economic basis of d “ oan
Tnot be a lied at all to military work. With this I deeidedly o not

agqe: l??is true only to the extent that certain items of cost such
as uutial investment are often of small, sometimes negligible, im-
portance com ared with other itams. But if the analysis IScomplete,

i?It maybe pu squarely O? an economic basis, it being @y necessary
to edunate the trw savin for e@ of the possible nn rovements
above named, applied to t% mu?p@%Mll& Ttl&iTtWl&lt8 CO?lddiQ1l.S

governing the Cu.w in llama.

It is evident from what has been said that for a &rigiile of certai
required

x
edifications a definite e

r
tion etits connecting all the

major W “tiesof the fabricl from w “oh the fabric maybe rigidly de-

%
ed with reapecj to mammum ultimate economy.

? % “cJ%dloon (the Goodyear), thefollowingorder
e same rum les a ly to balloons and aeroplanes. For an

80,000 eublc oot 9P en

prevails if wd for passenger @hts (1 day trips).
. ~tiH .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

~~ .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . E
Wh&~ ... .. .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . fl
~wpn* . . . ..&tiii& . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Low mcdm—e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8
*@tire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..- 2

For a 100 horsepower tractor biplane the same six qualities run
approximately:

ti@tim .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
&~;:~ ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . %

?... .. . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . u
Lowmoisturealmrbtian “... .. . .. .. . .. . . . . . . . . . . . . . . . . . . . . . . . . .
Air@@Ma ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
I_awhea~

a:
. .. .. .. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ----

AUGUST 17,1915.
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